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ABSTRACT

The first aim of this study conducted in France was to examine consumer habits concerning
beef consumption, as well as any reasons, which may explain the relative decline in interest in
beef consumption. Two surveys were conducted based on a sample of 625 beef consumers to
analyse the frequency of their meat consumption and its evolution. The survey also aimed to
explore consumers’ understanding of the new labelling system, which was introduced in France
in 2015 to indicate the eating quality potential of cuts with stars. Half of the respondents have
reduced their beef consumption. Whereas inconsistency in eating quality is one reason among
others which contribute to explain this decline, results showed that 70% of the respondents
have not seen yet the new labels on beef. Nevertheless, this system represents a major progress
for the French beef sector and should be developed further. Indeed, French consumers would
be interested in a meat grading system based on tenderness as the one in Australia. Such a sys-
tem could reduce the decline in beef consumption and even reverse this negative trend.

HIGHLIGHTS

e The decline in meat consumption may be explained by the high price of beef, and concerns
about health, environment, eating quality and animal welfare.

e A large proportion of the respondents (72%) is not aware of the new labelling system for
beef in supermarket self-service aisles.

e Further developing this new system to a grading scheme similar to the ‘Meat Standards
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Australia” would be judicious.

Introduction

Meat consumption/experience characteristics, as well
as quality factors, determine purchasing decisions,
consumer expectations and consumer satisfaction: psy-
chological, personal, sensory (product specific) and
marketing factors (market-based) are major drivers of
meat consumption (Tomasevic et al. 2018). Thus, it is
imperative to understand all these factors, as the final
actor in every food chain is the consumer, all the
more as meeting his expectations is an important
element of ensuring consumers’ return custom (Font-i-
Furnols and Guerrero 2014). Unlike other sectors, the
beef industry has been relatively slow to react to con-
sumer trends. In brief, it is widely recognised that
understanding consumers’ perceptions of beef quality
is of major importance for the beef sector if it wishes
to remain competitive.

While meat consumption rises with economic devel-
opment, it is increasingly being challenged in affluent
sections of the population due to the environmental
and human health implications of eating too much
meat (Tilman and Clark 2014). This shift in diet has
been described and explained as ‘nutrient transitions’
(Popkin 2001). A decline in beef consumption has been
observed in many European countries. France is the
largest producer and consumer of beef in Europe, and
the slow decline in meat consumption has also been
observed in this country. This phenomenon is particu-
larly noticeable for beef (Sans and Legrand 2018), that
is, the decrease in the proportion of beef consumption
in French meat consumption is significant (—2.5% per
year from 1999 to 2006). However, although meat con-
sumption is on the decline, consumers increasingly
appear to want high-quality meat cuts, that is, charac-
terised by consistently high levels of quality.
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In France, reliable eating-quality guarantee systems
are still lacking despite a large number of private vol-
untary labelling initiatives, and public labels. Household
interest in premium category meat samples (i.e. with a
quick cooking time) is growing (representing about
36.8% of all beef purchases; FranceAgriMer 2015). This
observation has encouraged the beef sector to accord
high importance to the tenderness description as this
meat quality factor plays a key role in the definition of
‘high-quality meat’ (Sans and Legrand 2018).

Moreover, the latest French National Food
Conference (Etats Généraux de L’alimentation) organ-
ised last year presented its roadmap for the coming
years and indicated the objective of having 40% of all
red meat using the ‘Label Rouge’ system in the next 5
years (which would represent a significant increase as
the current proportion of meat using the ‘Label
Rouge’ system is around 5%).

Therefore, in a context where both limitations and
threats have significant impacts on expanding demand
for meat, the beef sector developed (at the end of
2014) a new trading system for beef purchased in self-
service aisles.

The aim of this new generic designation is to sim-
plify meat labelling by adding one to three stars on all
packs of meat (depending on the muscle type); these
stars represent the potential eating quality level of
each cut of meat. The aim is to help consumers make
purchasing decisions in a context where they do not
have enough guidance to choose cuts of meat (as
provided by butchers many years ago) thus increasing
their satisfaction levels and limiting the risk of disap-
pointment in terms of the eating experience.

This new mandatory labelling system of meat (for
meat sold in self-service aisles only) came about fol-
lowing a ministerial decree published on 13 December
2014. It is a real breakthrough and is likely to reduce
irregularity in terms of the proposed quality (Sans and
Legrand 2018). This new regulation is based on three
pieces of information, which must be systematically
indicated to the self-service consumer: the cut, whose
name can be simplified; the potential quality of each
cut as estimated by practitioners (based on the aver-
age eating quality value of the cut derived from his-
torically typical French cattle) and expressed in the
number of stars; and the preferred cooking method
(Sans and Legrand 2018).

After a few years of implementation of this star sys-
tem, the aim of the current survey was to take stock
of beef consumption habits, and to obtain initial feed-
back from consumers on the new French meat label-
ling system (i.e. the star system).

Material and methods
Data collection

To investigate consumers’ purchasing behaviours, atti-
tudes and knowledge about new meat marketing labels
(with stars) and beef preferences, an ad hoc question-
naire was designed. A total of 625 individuals partici-
pated in the survey either via face-to-face interviews
(280 individuals) or via Facebook (345 individuals).

The questionnaire was the same in both surveys
(see Supplemental Material) as was the target popula-
tion, that is, people purchasing and consuming fresh
beef at least twice a week (with the exception of
minced beef, the expectations for minced beef being
rather different than those for whole muscle).

The questionnaire was divided into three main sec-
tions. The first section included questions related to
socio-demographical characteristics such as age (with
different classes from 18 to 24 years, from 25 to 34,
from 35 to 49, from 50 to 65 and over 65) and gender
(male or female). The second section focussed on
meat purchasing behaviours and consumption.
Quantitative and qualitative aspects of beef consump-
tion were examined, for example, a sking respondents
about their habits, preferences, cuts they usually eat,
and their beef consumption over the last 5 years. The
new meat labelling system (with stars) was analysed in
the third section of the questionnaire, which focused
on consumer perceptions of this new beef label-
ling system.

Face-to-face interviews were conducted using paper
questionnaires between October and December 2016.
To answer the 30 questions on the questionnaire, the
interviews lasted on average between 10 and
15 minutes. The sampling process respected a range
of criteria such as the points of sale of the meat
(hypermarkets, supermarkets and butchers’ shops), age
bracket, gender and urban/rural distribution.

The same survey was also posted on Facebook (in
January 2017). After eliminating respondents that did
not meet the sample requirements (e.g. those who
not make their own purchases, those who eat beef
less than twice par week, etc), the final sample
included 345 persons (out of 570 respondents).

Respondents’ characteristics

Out of the 280 respondents participating in the face-
to-face survey, 44% were males and 56% females. In
the Facebook survey, the gender distribution is
equivalent to 49% of males and 51% of females. This
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distribution is quite close to that of the French popu-
lation, that is, 48% males and 52% females.

If the sampling of the face-to-face survey was car-
ried out to have an age distribution comparable to the
French population (Insee 2018) (Figure 1), the age dis-
tribution of respondents participating in the Facebook
survey shows a significant bias. The Facebook respond-
ents were significantly younger, that is, with a high
proportion of 18- to 24-year-old respondents (71%).
This can be easily explained by the survey instrument
(i.e. Facebook is a social network mostly used by young
people) but also the length of the availability of the
survey (only three days thus requiring a high level of
responsiveness of the respondents).

Even though there is a significant difference in
terms of age distribution in the two sub-populations,
the results of both surveys were found not to be sig-
nificantly different. Thus, there were presented and
analysed together.

Statistical analysis

As this survey is quantitative, it is important to esti-
mate the margins of error associated with the different
results (Ardilly 2006; Table 1). A margin of error is the
difference between the result obtained from the sam-
ple surveyed and that obtained if the entire population

100%
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40%
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30%

20%
10%
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face-to-face survey
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had been interviewed. In the case of a very large popu-
lation (here consumers of beef in France), the margin
of error (e) depends on the size of the sample (n), the
estimated result () and a margin coefficient (t), here
1.96 in the case of a 95% confidence level.

(1—r)

n

e=1t4/rx

Rigorously, a margin of error can only be estimated
in the case of a random sample, which we cannot
guarantee in the context of these surveys. However,
the margins of error of a quota sample remain similar
to those of a random sample of the same size
(Gerville-Réache and Couallier 2011), which is why we
used this estimate. According to the Table 1, if 30% of
the 625 respondents chose answer ‘A’, there is 95%
chance than the result is located between 26.7% and
33.6% for the total target population. To present
clearer results, the various margins of error, associated
with the observed proportions with a confidence inter-
val of 95%, were added in the figures. It appears that
errors are the highest for proportions of 50% and then
decrease in a symmetrical manner on both sides.
Thus, a margin of error is equivalent for a proportion
of 20% and 80%.

Results are expressed as percentages of answers.
The dispersions of answers were compared across

= 1%

T

24%

-

15%

facebook survey

French population

[@35-49 @50-65 WM>65

Figure 1. Demographic profile of the population completing the face-to-face survey, the Facebook survey, and the French popula-

tion (Papon and Beaumel 2018).

Table 1. Margin of error associated with the observed proportions (for 625 respondents — with a confidence interval of 95%).

Observed proportion 10% 20% 30%

40%

50% 60% 70% 80% 90%

Margin of error 2.4% 3.2% 3.6% 3.8% 3.9% 3.8% 3.6% 3.2% 2.4%
Lower boundary 7.6% 16.8% 26.7% 36.2% 46.1% 56.2% 66.7% 76.8% 87.6%
Upper boundary 12.4% 23.2% 33.6% 43.8% 53.9% 63.8% 73.6% 83.2% 82.4%

Interpretation assistance: if 30% of the 625 respondents chose answer ‘A’
of the total target population.

then, there is 95% chance that the result is between 26.7 and 33.6% in terms
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groups (face-to-face population and Facebook popula-
tion) by chi*-tests. When the differences were found
non-significant, the results of both populations were
associated. On the contrary, when the differences
were found significant, we dissociated the results of
both groups.

Results
Reasons to eat beef or to eat less beef

Respondents taking part in the face-to-face survey say
they eat beef because they like its taste (87%), but also
because meat is a source of various important nutrients
such as protein and iron (50% of the respondents).
Over the last few years, the respondents’ consump-
tion has remained stable (42% of the respondents) or
has diminished (50%; Figure 2). The reasons for the
decline in meat consumption are numerous (Table 2):
the too high price of beef (31%), possible health risks
(25%), the impact of farming on the environment
(10%), different purchasing practices, that is, less quan-
tity and more quality (10%), lack of consistency in
terms of sensory quality especially for tenderness and
taste (6%), animal welfare concerns (5%) and the
impact of health scandals (3%). The same arguments
were put forward by the respondents surveyed on the
internet but with a slightly different ranking, that is,
rearing and slaughtering conditions had much greater
importance for this population, which is mostly made
up of young people who are probably more sensitive

100%

90% 3%
80%
70%
60%
50%
40%
30%
20%
10%

0%

5%

m without notice : 3.0% + 1.3%
mdeclining: 50.0% + 3.9%

m stagnating: 42.0% + 3.9%
mincreasing: 5.0% + 1.7%

Figure 2. Respondents’ changes in beef consumption in
recent years.

to the campaigns of animal welfare associations and/
or anti-meat associations.

A quarter of the respondents who have decreased
their beef consumption did so because of the poten-
tial health risks that meat consumption may pose.
Their fears mainly concern increased risks of develop-
ing colorectal cancer (52%) and/or cardiovascular dis-
eases (25%) due to excess fat and cholesterol intake.
Some respondents fear that meat contains hormones
and/or antibiotics that could affect their health (14%).
Finally, a small but significant number of respondents
think that red meat is ‘bad for athletes’ (7%) and
should therefore be limited.

Although over 60% of the respondents say they
have not been disappointed recently when eating
beef, all the respondents agree that the industry must
improve its meat offering in terms of improving its
tenderness and taste. The improvement should also
concern the homogeneity of meat samples, in order
that two similar pieces of meat corresponding to the
same butcher’s cut have a similar eating experience.

The respondents think that significant attention
should be paid to labels (Figure 3). Initially, respond-
ents consider the name and price of the cut (rather
than the price per kilogram) than other criteria such
as the use-by date, the visual appearance of the cut,
its geographical origin and possible quality signs.

These trends, which were highlighted in the face-
to-face surveys, were confirmed in the internet survey.

Table 2. Reasons for the respondents’ changes in beef
consumption in the recent years.

Respondents’
comportment in
beef consumption
in the recent years

Reasons/arguments indicated
by consumers

- because of the taste (23%)
- my budget has increased (23%)
- according to my relatives and my family (23%)
- | know meat provenance (short cycle) (16%)
- | need meat to thrive in good health (8%)
- other reasons (7%)
- too high price of beef (31%)
- possible health risks (25%); among them,
e risks of developing colonic cancer (52%)
o risks of developing cardiovascular diseases
(25%)
e risks linked to the fact that meat contains
hormones and/or antibiotics that could
affect health (14%)
o red meat is ‘bad for athletes’ (7%)
- impact of farming on the environment (10%)
- different purchasing practices, that is,

less quantity and more quality (10%)
- too much fat and too much SFAs in the

meat (8%)

- lack of consistency in terms of sensory quality

especially for tenderness and taste (6%)

- animal welfare concerns (5%)
- impact of health scandals (3%)
- other reasons (2%)

Increasing

Declining




However, in the online survey, it should be noted that
the bovine breed is a more important criterion: it is
cited by 30% of the respondents on the internet com-
pared to only 10% of the respondents taking part in
the face-to-face survey.

Although most respondents point out the import-
ance of the cut when making a purchasing decision,
when they were shown a beef carcase, only 60% of
the respondents were able to identify the best cuts as
coming from the back and thigh, the remaining 40%
assumed the best cuts came from the shoulder or
neck. Two-thirds of the respondents (70%) can name
between 1 and 4 cuts (including rib, rump, flank, fillet
and sirloin); only 15% could name more cuts, and the
remaining 15% could not name a specific muscle with
the exception of ‘steak’. In this respect, the new meat
labelling seems pertinent given many consumers’
‘ignorance’ of the names of meat products.

Knowledge of the new grading system based
on stars

While the respondents indicated that they paid close
attention to the labels, a large proportion of the
respondents (72%) had not noticed the presence of
stars on labels on beef products in supermarket self-
service aisles (the proportion being similar regardless
of the attention paid by the respondents to the labels;
Figure 3). Those respondents who noticed this new
labelling (28%) made the connection with the quality
of the meat (98% of cases) but rarely use the stars or
the label to choose one piece of meat over another

ITALIAN JOURNAL OF ANIMAL SCIENCE . 5

(60%). On the other hand, those who do use this
potential quality ranking consider that the quality, as
perceived in the mouth when tasting the meat, is
reflected by the number of stars indicated on the label
(over 75% of cases).

The respondents who had not noticed this new
labelling (72%) did not have a clear idea of its mean-
ing, although one-third of the respondents assumed it
was connected with ‘quality’. However, they do not
know what type of ‘quality’ it refers to (e.g. sensory,
nutritional, usage. etc). In addition, 13% of the
respondents were not aware of the aims of the new
system and say they would like to see a clear explan-
ation of the star system on the pack.

When both labels (old and new labels) were shown
to the respondents, 57% said they prefer the new
labelling system (Figure 3). The preference for the new
label is significantly higher than the one for the previ-
ous label or the one for both labels (chi® test,
p <.001). Respondents find the new system clearer
(75% of cases) due to the presence of stars, and like
the cooking method tips (over 10% of cases). While
this percentage may seem relatively low, it should be
noted that only 13% of the respondents prefer the old
labelling system while the remaining 30% see advan-
tages in both systems. The respondents who prefer
the old labelling system (13%) do not like not know-
ing the name of the cut (55% of the cases) and criti-
cise the ‘marketing’ aspect, which does not ‘educate’
consumers (22%). A proposal put forward by 30% of
the respondents who found advantages and disadvan-
tages for each labelling system, would be to place the

100%
90%
80%
0,
70% .
60% 72%
50%
40%
30% yes [

. 13% elulelals
a5 .- Yes .
10% :30%:

o —bemeel  Weuea) 00 Boewd 00 peeed 00 B
The label stuck on | have noticed the | prefer the new | prefer the Both labels have
meat sample is new system of label. previous label.  advantages and
important for me.  labelling meat Associated Associated drawbacks.
Assodiated samples (with error: £ 3.9% error: + 2.6% Associated

error: £ 3.1% stars).

Associated
error: = 3.5%

error; = 3.6%

Figure 3. Role of the label when making a beef purchase and consumer feedback about the star system.
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name of the cut in italics under the generic name in
order to satisfy all meat consumers, that is, both edu-
cated consumers and those who do not know the
names of cuts.

In addition to the sensory quality, the respondents
think that the star system could also take into consid-
eration other quality aspects such as an objective rank-
ing of

e rearing conditions and the origin of the meat (local
or regional) (71%)

e animal welfare (40%)

e environmental impact (32%)

e nutritional value (25%)

In terms of perspectives, 88% of the respondents
would be interested in a system that would ensure a
guaranteed level of meat tenderness/taste at the time
of purchase. This interest in such a system is both
expressed by men and women (p=.38), is independ-
ent from respondent’s age (p=.91) and salary level
(p=.17). Consumers that eat meat each day or many
times a week (respectively 23% and 47% of the
respondents) appear to be more interested in such a
system that those that consume meat less than 1 time
a week (p <.001) (Table 3).

Furthermore, 95% of these people would be willing
to pay more for a cut of meat if such a system were
implemented; the average extra cost being in the
region of 5-7 Euros/kg of fresh meat (Figure 4). Here,
we can see a gap in terms of the two surveyed

Table 3. Interest in a system guarantying meat quality
depending on respondent’s characteristics (expressed as

percentages).
Are you interested in a system
guarantying meat quality?
p-value
Factor tested Yes No (chi? test)
Sex .380
Women 86% 14%
Men 88% 12%
Salary, euros 170
<1500 84% 16%
1500-2500 87% 13%
2500-4000 89% 1%
4000-6000 89% 1%
>6000 95% 5%
Age, years 910
<18 100% 0%
18-24 86% 14%
25-34 84% 13%
34-49 88% 12%
50-65 88% 12%
>65 82% 18%
Meat consumption <.001
Every day 68% 32%
Many times a week 71% 29%
Many times a month 90% 10%
Less often 91% 9%

populations’ willingness to pay extra; this can be
explained by the purchasing power of the two sub-
populations: the face-to-face respondents (on average
older) would accept an additional cost of about 8-9
Euros/kg while the respondents surveyed on social
networks would be willing to pay a lower average
extra cost (around 3-4 Euros/kg).

According to our results, a classification scheme for
tenderness and meat quality would be appreciated by
French consumers. Among the 88% of respondent that
would be interested in a system that would ensure a
guaranteed level of meat tenderness/taste at the time
of purchase, the proportion is quite equivalent among
genders (89% of men and 87% of women) and age
classes (from 89% of 18- to 24-year-old respondents to
86% of 65-year-old or more ones). Moreover, whatever
their usual meat consumption (every day, every week,
every month, less often), the respondents are highly
favourable to such a guarantee system (respectively
80%, 88%, 85%, 100% of positive answers).

Undoubtedly, this type of system could encourage
consumers to purchase and eat more beef undoubt-
edly (45%) or probably (22%). The same trend (chi?
test; p=.22) was obtained for the restricted popula-
tion of consumers who have decreased their meat
consumption in the last 5 years (respectively 22 and
26% of them consider that it will [undoubtedly or
probably] lead to an increase in their beef consump-
tion) (Figure 5).

Discussion

Trends and drivers of beef consumption
and perception

In recent years, meat consumers have been increas-
ingly seeking out new and healthier products
(Kwiecinska et al. 2017). These observations support
the idea that we eat meat because it is Necessary,
Natural, Normal and Nice, 4Ns concept (Piazza
et al. 2015).

Thus, this survey confirmed that the French consum-
ers eat meat for the pleasure of its taste, as well as to
cover their nutritional needs thus confirming the results
of Piazza et al.,, (2015). Moreover, some recent studies
put the perceived safety risk into perspective, that is,
indicating that consumers’ decisions to eat meat are
gradually becoming more influenced by nutrition and
health considerations (da Fonseca et al. 2008). Similarly,
Pethick et al. (2011) suggested that the priorities of the
bovine and ovine sectors should, in addition to increas-
ing meat yields to maximise the profit, guarantee good
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Figure 5. Possible impact on beef consumption following the introduction of a meat quality guarantee system.

sensory and nutritional quality in order to better meet
consumers’ expectations (Pethick et al. 2011).

However, beef consumption has decreased for
almost 50% of the respondents confirming the trend
towards flexitarianism [behaviour of persons whose diet
is often vegetarian but sometimes includes meat, fish, or
poultry] as reported by (Laisney 2016): 56% of French
people say they eat less meat (compared to only 3%
who say they eat more). The reasons behind this
decline in beef consumption (too expensive, possible
health risks, impact of livestock breeding on the envir-
onment, and animal welfare issues) are broadly con-
sistent with the work conducted by (Laisney 2016).

Much of the literature indicates that tenderness is
the most important factor in determining consumer
satisfaction (Verbeke et al. 2010) even if, according to
Bonny et al. (2016, 2017), tenderness, flavour and
overall liking appear to have similar weights. The fact
that French people are generally satisfied with the
quality of beef confirms the results of Normand et al.
(2014). Nevertheless, the beef industry must make pro-
gress in terms of offering meat that is more tender,
and tastes better but also with a reduced variability in

eating quality: it would be preferable that purchasing
identical cuts of meat could give similar eating quality
outcomes. Indeed, today, there is no clear link
between the price of beef for the consumer and the
taste quality of this meat in France (Normand et al.
2014) as producers are paid based on the carcase
characteristics (conformation and fattening), which
have little relationship to the taste quality of the meat
(Bonny et al. 2016).

Consumers’ main purchasing criteria (i.e. name and
price of the cut, use-by date, visual appearance of the
cut, geographical origin and possible presence of a
quality sign) confirm Tavoularis’s observations (2008)
on the whole, even though the nature and ranking of
the responses sometimes differ between studies
depending on how the questions were asked. Overall,
consumers place significant importance on the price,
the geographical origin (especially in France) and a lit-
tle less on the possible presence of an official quality
sign (Tavoularis 2008).

Thus, led by market demand for higher intrinsic
quality, better animal welfare, care for the environ-
ment, and sustainability, meat production systems are
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changing (Verbeke et al. 2010). Consumer attention in
regard to animal welfare has been confirmed in sev-
eral studies conducted at the European level
(Boogaard et al. 2006; Vanhonacker et al. 2008; Troy
and Kerry 2010; Toma et al. 2012). Citizens’ awareness
of the environmental and ethical consequences of
intensive livestock production has been progressively
growing and more sustainable agricultural practices
are being driven by citizens, and environmental and
social concerns (Verbeke et al. 2010).

The main arguments, pro and cons of beef
consumption

One of the main criticisms of beef identified in this
survey is the fat content of meat. In Europe, a min-
imum of 3-4% fat content is regularly cited as being
necessary to give sufficient taste and juiciness to the
meat (Hocquette et al. 2015). It is known that fat plays
a key role in tenderness thus contributing to at least
10% of the variability of the overall assessment
(Hocquette et al. 2010). However, unlike other species,
removing the inter-muscular and subcutaneous fat is
easy when eating certain cuts (e.g. rib). Therefore, it is
possible to significantly reduce the fat content of a
cut of meat once it is on the plate (Geay et al. 2001).
In reality, beef only contributes around 5% of the diet-
ary fat intake in humans in France (Hocquette et al.
2015). It would be exaggerating to consider beef as
being high in fat. Indeed, consumption of ‘denuded’
(highly trimmed of intermuscular fat) beef cuts repre-
sents a trivial source of dietary fat in the whole diet.
Regarding the health value of lipids, it depends on
the composition of the fatty acids (FA) and beef gen-
erally has a bad reputation with regard to this.
Saturated fatty acids (SFAs) and mono-unsaturated
fatty acids are in the majority (around 45% of the total
FAs for each type of FA) whereas the polyunsaturated
fatty acid (PUFA) content, known for its beneficial
properties for humans, is less present and relatively
variable (3-12% of total FAs depending on the muscle
type) (Gruffat et al. 2015). As a result, in standard beef,
the PUFA/SFA ratio is unfavourably low (about 0.1) in
terms of human health. However, as beef only makes
a limited contribution to the French’s fat intake (under
5%), its contribution in terms of SFA intake, which is
likely to have a negative impact on human health, is
also modest (Van Elswyk and McNeill 2014). Moreover,
the production of ‘quality’ beef through increasing its
n-3 FAs and conjugated linoleic acids (CLA) levels, and
decreasing their SFA levels is currently being devel-
oped through the introduction of different diets based

on grass, or supplements from seeds/oils (namely lin-
seed). For example, fresh grass contains on average
1-3% of FAs, 18:3n-3 represents 50-75% of the total
FAs in the grass. Numerous studies (Scollan et al.
2014; Van Elswyk and McNeill 2014) indicate that a
grass-based diet allows for meat production that is
lower in lipids (—35 to —61%) but higher in PUFAs n-3
(x1.8 to 5.6), in CLAs (x1.2 to 2.1) and long FAs (x1.1
to 4.5) making it possible to optimise the nutritional
value of meat Therefore, it may be excessive to con-
sider the composition of FAs in beef as being disad-
vantageously unbalanced.

Regarding the risks to human health associated
with beef consumption, and especially the risk of
colon cancer, it has been established (Bouvard et al.
2015) that the consumption of red meat is probably
carcinogenic for humans. Nevertheless, these risks only
occur when meat consumption is very high, and thus
only concern big consumers of beef (average con-
sumption in Europe is around 40-50g/day while at-risk
consumption is around 70g/day; (McAfee et al. 2010))
Moreover, overall modifications to diet are likely to
limit the risks to human health, that is, through the
reduction of lipid peroxidation via the consumption of
antioxidants such as Vitamin E (Pierre 2016).

The various criticisms made against beef tend to
make us overlook the main fact that beef is an import-
ant source of protein and is rich in essential amino
acids that are quickly and easily digestible (Rémond
et al. 2009). Beef is also a source of micro-nutrients
(iron, zinc and vitamins B3, B6 and B12 in particular but
also selenium, and vitamins B1, B2, B5 or B9) providing
a significant share of our nutritional requirements.

Finally, despite the arguments put forward by some
respondents, the consumption of meat and more par-
ticularly red meat can be encouraged for athletes as it
is a non-negligible source of iron and protein; athletes
have protein (1.2-1.5g/kg per day) and iron require-
ments that are significantly higher than non-athletes
(Duchene et al. 2010). Physical activity increases iron
loss and accelerates the synthesis of red blood cells
necessary for oxygenation.

Among other risks to human health, some respond-
ents mentioned antibiotics but a recent study (Roudaut
et al. 2017) found that the rates of non-compliance on
beef samples was significantly reduced. It can be con-
sidered that the frequency of non-compliance in terms
of waiting times and prescriptions in cattle is low,
although more progress is still possible. However, it
should be noted that compliance with waiting times
does not mean a total absence of residues in foodstuffs
but it does prevent excess residues in terms of the



regulatory threshold (i.e. the maximum limit for resi-
dues thus guaranteeing consumer safety).

In recent years, there has been an awareness
among operators in the sectors, consumers and public
authorities resulting in various action plans that aim
to achieve a more prudent and reasoned use of antibi-
otics with a view to drastically reducing their use
(Chardon and Brugere 2014).

In addition to these aspects, cattle production is also
notable for the services provided by livestock, which
have not been sufficiently developed and/or recog-
nised by consumers. However, it is generally accepted
that livestock contributes not only to the production of
foodstuffs but also to improving environmental quality
(contribution to the quality of ecosystems, the diversity
of landscapes, recycling of co-products, etc.), regional
vitality (agricultural, rural and agro-economic) and
building cultural identity (aesthetics and typical nature
of the region, gastronomic heritage, support for ancil-
lary activities, etc.) (Ryschawy et al. 2017).

Willingness to pay for better beef

Our results confirm consumers’ willingness to pay more
for a system guarantying eating meat quality, the aver-
age extra cost being in the region of 5-7 Euros/kilo-
gram of fresh meat. These orders of magnitude seem
lower to those previously claimed by (Bonny et al.
2017). Consumers are willing to pay for meat products
from their own country of origin (Ehmke 2006; Loureiro
and Umberger 2007). Consumers are willing to pay
more for products with guaranteed attributes such as
labels, traceability and origin information, tenderness,
and certifications. In this survey, the organoleptic (sen-
sory) quality of the product is of a high importance,
whereas in previous cited studies (Ehmke 2006;
Loureiro and Umberger 2007), it was assumed less
important compared to the product’s safety guaran-
tees. Nevertheless, as the French traceability system is
particularly efficient, it could be hypothesised that con-
sumers are now confident enough to attach less
importance to this parameter. A survey with American
citizens (Loureiro and Umberger 2007) highlights how
consumers would prefer to pay a premium: firstly for
safe certified meat, secondly for traceable meat (guar-
anteed origin), and finally for tender meat.

For French consumers (based on previous results),
we can confirm (Verbeke et al. 2010) that a classifica-
tion scheme for tenderness and meat quality would
be appreciated by European consumers. This could be
a European/French version of the Australian ‘Meat
Standards Australia Beef Grading Model’, which
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provides a tool to estimate eating quality and the
resulting grade of individual cuts and for different
cooking methods of each cut.

Consumers generally highlight the importance of
the cut when making purchasing decisions, which is
highly relevant since different cuts have different ten-
derness potential. This explains why some quality pre-
diction systems (e.g. the ‘Meat Standards Australia’ in
Australia) are based on the cut of meat and not the
carcase as is the case in Europe (Polkinghorne and
Thompson 2010). In this respect, the star system is a
real step forward in satisfying consumer expectations.
However, this approach based on the cut and pre-
ferred cooking method is still incomplete as it does
not take into account other factors that contribute to
the variability of the taste quality of beef, notably the
breed and age of the animal, maturation duration, etc.
Thus, the quality expressed by the star system can be
counter-productive as the stars may be considered as
a quality ‘guarantee’ by some consumers, while, in
reality, they only indicate potential quality, that is,
solely related to muscle type and without taking into
account the other aforementioned factors.

The Meat Standards Australia (MSA) system, which
is also based on muscle type, is more accurate as it
takes into account other factors from the farm to the
plate (cooking method) through the slaughterhouse
(carcase weight, animal maturity, pH, marbling, etc)
and the retailer (ageing time). It was successfully
tested in different countries (Hocquette et al. 2014;
Guzek et al. 2015; Henchion et al. 2017), such as in
Asia (South Korea, Japan), North America (USA), New
Zealand, South Africa and also Europe (Northern
Ireland, Poland and the Republic of Ireland), and par-
ticularly in France with French meat and French con-
sumers (Legrand et al. 2013, 2017). Further developing
the current star system, that is, to move towards a sys-
tem comparable to the MSA model would make it
possible to identify the best combinations, that is,
between the animal, muscle, duration of maturation,
and cooking method. Such an approach has been suc-
cessfully studied in Europe (Bonny et al. 2018).

Conclusions

This survey clearly indicates that a large proportion of
the respondents are not aware of the new French star
system. In light of our results, this new meat labelling
system (compulsory in self-service aisles only) may
probably negatively affect meat consumption as it
needs to be further explained and highlighted to con-
sumers. While it is a step forward, it is only an initial
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step for the sector. As it stands, the star system does
not take into account some of the factors of variation
that have a significant impact on quality, notably the
breed/breed type, age/degree of physiological matur-
ity, management/breeding system, ageing, etc.
Moreover, the quality expressed by the star system
raises questions as the stars could (wrongly) be con-
sidered a ‘guarantee’ of quality by some consumers,
whereas they only reflect potential quality (subject to
variations according to various factors previously not
taken into account). A well-functioning and reliable
guarantee system including eating quality indicators
could be of significant interest for French consumers.
Guaranteeing consistent eating quality could not only
increase consumer satisfaction but also lead to higher
consumption of beef products (and thus to higher
beef sector profitability). Further developing the star
system to something comparable to the ’‘Meat
Standards Australia’ would be judicious.

This study will enable the industry to gain a deeper
insight into consumers’ perceptions of the new ‘star
system’. It also allows interested parties to better under-
stand consumers’ beef preferences. Indeed, another
main result of this survey is that health concerns are
very important for the consumer, who is concerned by
risks of developing colonic cancer or cardiovascular dis-
eases and by hormones and/or antibiotics within meat
that could affect their health. This study will also help
the beef sector to develop effective beef marketing
strategies to slow down the decrease in consumption
(or even reverse the downward trend). Our conclusions
can be used to better inform the beef industry on
developing the ‘star’ system, which provides the con-
sumer with  more information (of interest
for consumers).
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